Abstract
Introduction
. When cells are cultured on glass or plastic surfaces, podosomes, highly 120 dynamic multi-molecular assemblies composed of an F-actin column core surrounded 121 by rosette-like structure proteins and essential for cell adhesion, are formed to mediate 122 osteoclast motility (33, 49, 51). The adhesion is followed by the final step,
123
formation of a resorption pit (Howship's lacuna), which is accompanied by formation 124 of a highly convoluted ruffled membrane inside the sealing zone (19, 31, 34, 45) .
125
Under the protection of the sealing zone, both inorganic and organic matrices are 126 dissolved in the resorption lacunae. These processes likely occur simultaneously (19, 127 45), involving demineralization of inorganic matrix, which is mainly composed of 128 crystalline calcium phosphate or hydroxyapatite, via secretion of acid and TRAP (7, proteins were subjected to SDS-PAGE and transferred onto nitrocellulose membranes.
223
Immunoblotting analysis was then performed using the following antibodies: with GAPDH as an endogenous control. Primer sequences are shown in Table 1 243 (Sangon Biotech, Shanghai, China).
244

Immunocytochemistry staining
246
Immunocytochemistry was performed according to protocols provided by Abcam.
247
Briefly, cells were rinsed in PBS and fixed with ice-cold methanol for 10 minutes.
248
The samples were permeabilized in PBS containing 0.25% Triton X-100 for 10 6-diamidino-2-phenylindole (DAPI) (blue).
255
For phalloidin staining, cells were fixed in 4% paraformaldehyde, and the above 
Results
274
AGE-modified protein formation in vitro 275
To address the effects of exogenous AGEs on bone resorption, AGE-BSA was 
Basic characteristics of RANKL-induced OCLs at different differentiation stages
281
To study the interference of AGEs on both osteoclast precursors and mature was detected on day 2, and its level continuously increased over the remaining 4 days 289 ( Fig.2C) , suggesting presence of stable degradation activity.
290
Inorganic matrix degradation activity was tested after adhesion to a 291 hydroxyapatite-coated surface. Resorption pits were observed on day 3 and increased
292
in number and size until day 6 ( Fig. 2D and E) . Moreover, the sufficient resorption 293 area (solid triangles in Fig. 2E ) became larger on day 6 of induction, indicating energetic acidification even on day 6 (Fig. 2E) 4B and D). Even so, the size of the sufficient resorption area showed a greater 318 increase than that of the total area, and the difference was statistically significant at 319 the AGEs concentration of 100 µg/ml (Fig. 4D) clearly demonstrated a suppressing effect of AGEs on osteoclastogenesis, which was 332 already apparent 1 day after addition (Fig. 5D ). However, this inhibitory effect was 
340
We next investigated whether OCL formation was also involved in the increased with no signs of cytotoxicity present (Fig. 5E) non-glycated BSA ( Fig. 6A and C) . As expected, TRAF6 recruitment showed a 357 similar trend ( Fig. 6D and F) . The mRNA levels of RANK and TRAF6 declined 358 within the first 24 hours of AGEs addition ( Fig. 6G and I observed in control cells (Fig. 8A and G) . In addition, the average intensity per OCL 402 also declined significantly ( Fig. 8B and H) in concert with the weakening of the 403 cytoskeleton (Fig. 8C ). All these data indicate suppression of OCL function (11, 51).
404
Although a reduction in the podosomes number was also observed in control
405
BSA-treated cells, it was significantly different from that induced by AGEs (Fig. 8H ).
406
The mechanism of this reduction is currently unclear.
407
At the mature stage, the number of F-actin structures was not influenced by AGEs
408
( Fig. 8D and G) . However, an obvious dose-dependent increase in podosome number 409 was observed ( Fig. 8E and H) . Moreover, this increase was accompanied by 410 strengthening of the cytoskeleton (Fig. 8F) can be used to study osteoclast differentiation (2, 11, 20, 42). Battaglino et al.
441
reported that RAW 264.7 cells-derived OCLs functioned as authentic osteoclasts after cell before and after. Therefore, the optimal research strategy should include using the 448 same cell type and induction system for osteoclast precursors and mature osteoclasts. because of the existing contradictions regarding RAGE itself (12, 15, 46, 51) ..
470
In the present study, addition of AGEs led to suppression of CTSK expression at 471 the fusion stage ( Fig. 7E and F increase in the area of resorption and a slight increase in the number of pits, although 492 the latter was not statistically significant (Fig. 4C) . We believe that this enhancing 493 effect was most likely due to the increase in the number of podosomes (Fig. 8H ). 
